Antibacterial activity of the essential oil of Lippia oreganoides was evaluated against thirty-nine multiresistant bacterial strains of nosocomial origin and five reference bacterial strains using the disk diffusion agar method. The results obtained have revealed strong antibacterial activity against methicillin resistant Staphylococcus aureus, extended spectrum β-lactamase producing Klebsiella pneumoniae, and multiresistant Acinetobacter baumannii with MIC values ranging from 20 to 40 μg/mL. The low dose antibacterial activity observed in this investigation suggested that the essential oil of L. oreganoides could be used in pharmaceutical preparations for the treatment of infections caused by multiresistant bacteria. According to the literature consulted, this is the first time that antibacterial activity of this species against multiresistant bacterial strains of nosocomial origin has been reported.
Nosocomial infections represent an important problem of public health due to the morbidity and mortality generated from these [1] . In developing countries, it is difficult to carry out effective surveillance and control programs for this type of infection because of the cost in both human and material resources [2] . Furthermore, the majority of the ethilogic agents are pathogen opportunists, such as Staphylococcus aureus, Klebsiella pneumoniae and Acinetobacter baumannii that become resistant to the antibiotics frequently used. This situation is of great concern because it makes it even more difficult to treat infections caused by this type of microorganism [2] [3] [4] [5] [6] [7] [8] .
A number of investigations have revealed the potential of plants as sources of compounds with antimicrobial activity [9] [10] [11] [12] [13] . One of these is the genus Lippia that belongs to the family Verbenaceae and comprises about 200 species that grow in South and Central America, and Africa [14] . Species of this genus have been used in traditional medicine for their analgesic, antimicrobial, antiinflammatory, antipyretic, antifungal, antihypertensive and antidiarrhoeal properties [10] . Antimicrobial assays of the essential oil of L. sidoides and L. multiflora have revealed strong activity against several pathological Gram-positive and Gram-negative bacteria, such as Escherichia, Staphylococcus, Streptococcus and Pseudomonas, possible due to the amount of thymol in the oil (73.1% and 30.3%, respectively) [10, 15] . In a previous investigation of the essential oil of L. oreganoides collected in Venezuela [16] , thymol was reported as the major component (61.9%), followed by p-cymene (9.2%), carvacrol (7.9%) and γ-terpinene (6.2%). In the present study, the antibacterial activity of the essential oil of this species collected from the same location was evaluated against thirty-nine multiresistant bacterial strains of nosocomial origin and five reference strains, using the disk diffusion agar method. The essential oil of L. oreganoides showed strong antibacterial activity against twenty-three methicillin resistant S. aureus (MRSA) strains, exhibiting inhibition zones with diameters between 26 to 38 mm and MIC values between 20 to 40 μg/mL (Table 1) . Extended spectrum β-lactamase producing K. pneumoniae was also inhibited, showing inhibition zones between 11 to 26 mm and MIC values between 20 to 30 μg/mL ( Table 2) .
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The essential oil also showed activity against multiresistant A. baumannii with inhibition zones ranging from 29 to 31 mm and MIC values of 20 μg/mL. However, activity against P. aeruginosa ATCC 27853 was not observed ( Table 3 ). The results of this investigation have revealed the broad spectrum of activity of the essential oil of L. oreganoides, which shows activity against all the strains of nosocomial origin, displaying MIC values between 20 to 40 μg/mL, the dose of 20 μg/mL being predominant in 61% of the bacteria tested (Table 4) . Antimicrobial activity has been reported for other Lippia species. The essential oil of L. multiflora has shown activity against microorganisms isolated from the buccal flora [17] , and the oils of L. graveolens and L. javanica have been reported to have activity against Gram-positive and Gram-negative bacteria [10, 11, 18] . Antibacterial activity of an extended spectrum has been reported for the essential oil of leaves and flowers of L. chevalieri [19] . The antibacterial activity observed in the essential oil of L. oreganoides in this investigation is probably due to the presence of thymol, which is the major component (61.9%) [16] . A number of investigations have revealed the strong antibacterial activity of this compound [20] [21] [22] . antibiotics commonly used has increased in the last decade [3] [4] [5] [6] [7] [8] 23, 24] . According to the literature consulted, this is the first time antibacterial activity of L. oreganoides against multiresistant bacterial strains of nosocomial origin has been reported. Isolation of essential oil: Leaves (2100 g) were cut into small pieces and subjected to hydrodistillation for 8 h, using a Clevenger-type apparatus. The oil was dried over anhydrous sodium sulfate and stored at 4ºC [25] . The yield (0.78%) was calculated based on the dry weight of the plant material. Antimicrobial method: The antimicrobial activity was carried out according to the disc diffusion assay described by Rondón et al [12] . The strains were maintained in agar at room temperature. Each bacterial inoculum (2.5 mL) was incubated in Mueller-Hinton broth at 37ºC for 18 hours. The bacterial inoculum was diluted in sterile 0.85% saline to obtain turbidity visually comparable to a McFarland Nº 0.5 standard (106-8 CFU/mL). Every inoculum was spread over plates containing Mueller-Hinton agar and a paper filter disc (6 mm) saturated with 10 μL of essential oil. The plates were left for 30 min at room temperature and then incubated at 37ºC for 24 h. The inhibitory zone around the disc was measured and expressed in mm. A positive control was also assayed to check the sensitivity of the tested organisms using the following antibiotics: Sulbactam-Ampicillin®, Vancomycin®, Netilmicin®, Cefoperazone® and Aztreonam®. The minimal inhibitory concentration (MIC) was determined only with microorganisms that displayed inhibitory zones. MIC was determined by dilution of the essential oil in dimethyl sulphoxide (DMSO) by pipetting 10 μL of each dilution onto a filter paper disc. Dilutions of the oil within a concentration range of 10-350 μg/mL were also carried out. MIC was defined as the lowest concentration that inhibited the visible bacterial growth [26] . A negative control was also included in the test using a filter paper disc saturated with DMSO to check possible activity of this solvent against the bacteria assayed. The experiments were repeated at least twice.
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